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NEW GR900 COMPONENTS 


The GR900 and GR874 lines of coaxial 
devices continue to expand. The GR900 
14-mm precision connector is already 
backed up by the most extensive line of 
precision components available, and we 
now add a precision ell, 1 3-inch sections of 
inner-conductor rod for use in fabricating 
precision air lines, and adaptors to 7-mm 
precision connectors. 

To the long-popular GR874 line we add a 
bias insertion unit, rod and tube for fabri¬ 
cating air lines, a keyed panel connector, 
and several new adaptors. 


In the rurv'od region of the ell, the 
eonduetors have .s(|uare ero.ss seetion.s. 
Where the.se sections join the standard 
14-mm line of round cross sections, 
eoplanar compensation is employed. 
The ell is, of course, e(|uipped with 
(]R9(H) precision connectors. 

The electrical length of the ell is 
nominally 10 cm, hut, hecau.se of the 
finite curvature, tin* electrical length 
increii.si‘.s with increasing freipiency. 

Uses 



In precision coaxial measuring sys¬ 
tems, the simple matter of going around 
corners is not so simple, and very care¬ 
ful design is necessary to achieve a 
right-angle turn that will not introduce 
reflections. With the introduction of a 
GRlMX) precision ell, it Is now possible 
to make a tK)-<legree turn with a 
residual vswr of less than 1.01 at 1.5 
GTIz and le.s8 than 1.02 at 4 GHz. 

The change in direction Uikes place 
in a transmission line whose axis de¬ 
scribes a circular arc. The uniformly 
varying change in direction along the 
arc results in an essentially uniform 
characteristic impedance. 


The ell Is especially useful in systems 
involving complex interconnections 
where it is nece.ssary to minimize 
reflections and to maintain pha.se linear¬ 
ity as, for instance, in precision pha.se- 
and attenuation-measuring systems. 

For measurements of dielectric prop¬ 
erties with the Slotted Line,* 

it is not always convenient to ^connect 
the sample holder directly to the 
slotted line. If, for instance, the 
dielectric to be measured is a liquid, 
the sample holder usually must be 
vertical. Vertical orientation is also 
often ne(re.s.sary for .siimple holders 
placed in environmental chambers. In 
such applications the ell connects the 
.sample holder to the .slotted line with 
very little loss in accuracy. 

»J. F. Gilmorp, “ Measurptnpnti of Dielectric MateriaU 
vfith ihc Precimon Slotted Line." Gentral ftadio Experi- 
mxrUtr, May 1966. 


rigure 2. VSWR charocterUHct of 
pracition oil. 
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SPECIFICATIONS 


Fr*qw«ncy Rang«: Dt* to 8.«5 (iHx. 

Choract«ri«tic Impedonc*: 50 12 drO.4% at fnv 
quciu;ii« where skin effect is neKiiKil>l«‘- 
V5WR: Ixw than J.OOl -f- 0.004 / qum - curve. 
Electrical Length: [10.00 + 0.0014 (/qua)* dt 

0.02) cm. _ 

Ineertion Loss: I^ess than 0.017V/oim <^lf* 
Maximum Voltage: 1500 V’ peak. 


Maximum Power: 10 k\V Up to I MHz; 

lOkW/V^/um above 1 MH*. 
Mating Dimensions; 2.00r> in. (5.24H cm) from 
center line of one conmn’tor reference plane 
of ac'cond connector. 

Over-oil Dimensions: 2 11/10 by 2 11/10 by 
in. (08 by 08 by 22 mm). 

Net Weight: 10 oz (280 K). 


C(t/aiog 1 


1 Price 

Xuntiftr 1 

De/tcription 

1 in rSA 

0900-9527 1 

Type 900.EL Precision 90^ Ell 

1 $180.00 


ADAPTORS TO Z-MM CONNECTORS 


Two now niiuptors permit intercon¬ 
nection of CiUlMX) and 7-mm coaxial 
connectors. 

'Fhe Typk ‘MX)-QAP7 mates GKtHK) 
with the vVmphenol A PC-7 connector, 
and the Typk tHX)-QPF7 mates (>1PMM) 
with the Kohde k Schwarz Pn'cifix A 
and Dezifix A Connectors. 

Cataloij 
X u$nhrr 


SPECIFICATIONS 

Frequency Ronge: l)c tfi 8.5 Glfz. 

Characteristic Impedance: 50.0 12 nominal. 

VSWR: Ix-as than l.OOIl 4- 0.002/an,. 

Maximum Voltage: KKK) V' |M*ak. 

Maximum Power: (i kW Up to I Mil/.; 

0 kW/>^fMat alxrvr 1 .MHz. 
Dimensions: Ix'nKth 2V^ ill. (51 mtii); max dia 
Hit in. (27 mni). 

Net Weight: OZ (1(K) g). 

Vrict 
in ( 'SA 


/Jrsrripfion 


0900-9791 Type 900-OAP7 Adopter (GR900 to APC-7) $110.00 

0900-9793 Type 900.0PF7 Adopter (GR900 to Dezifix/ Precifix A) 110.00 


PRECISION INNER-CONDUCTOR RODS 


Precision rod and tube have Iteen 
available from GIl for some time for 
the custom fabrication of pn‘ci.sion 
air lines, sliding loads, .siimple holders, 
.short and open circuits, etc. The 
27-inch precision rod formerly supplied 
is now' n^placed by bS-inch lengths, 
available in pairs by catalog numl)er 
()tHK)-*.)r)()7. The shorter lengths allow 


us to maintain more rigid control of 
critical dimensions. 

A limited supply of the old 27-inch 
rods (No. 0tM)0-tl.‘)08) is still on hand, 
and these longer rods will lie shipped 
on onler until the supply is exhausted. 

Precision outer-conductor tul)e (No. 
()tHK)-9.‘»()t)) will continue to be sold in 
27-inch lengths. 


SPECIFICATIONS 


Molariait: C€*iiterk*8»-ground, streas-ndievod, 
ailvcr-layervd brass nnl (tw<» supplied). 

Outer Diamatar: 0.24425 inch. 

Accurocy of Diameler: db t)5 lllicruinches. 


Uniformity of Diomatar: d: 25 microinrhes. 
Surfoco Finish: 20 iiiirroinrhes, max. 
Stroightnoss: O.OOH Till, max. 

Length: 13 inches (XiO mm ). Weight: 7 OZ (200 g). 


CntaUnj 


Price 

X umber 

Description 

in rSA 

0900-9507 

Precision Cooxiol Rod 

$22.00 per pair 
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_ NEW GR874 COMPONENTS 

NEW ADAPTORS 



Adaptors are available from CiUS74 
to ()SM-type iniiiiaturo eoiinectors and 
to Amphenol A PC-7 precision 7-mm 
connectors. 

Four (lK874-to-()SM adaptors cover 
the mating re(iuirements to both male 
and female ()SM\s in locking and non¬ 
locking versions. These adaptors mate 
with the following connector types: 
ASM, HItM. KSCAM. MICRO, MOB- 


:>0, XPM, OSM, SRM, STM, and 
OHM. The vswu characteristics (Fig¬ 
ure 3) apply oidy when the mating 
connector has the mating dimensions 
shown in Figure J. 

The new Tvi»k 871-QAP7L Adaptor 
mates a locking or noidocking GK874 
connector with an Amphenol A PC-7 
7-mm connector. The typical vswr of a 
single adaptor is shown in Figure 5. 



Figure 3. VSWR chorocteritllct 
of Typot 874-OMMJ and 
• OMMP Adaptors. (Valuot ore 
typical for tingla adaptors.) 



Figure 4. Critical mating dimensions for Types 874-OMMJ ond oQMMP Adaptors. 
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Figure 5. Typical VS WR charoc- 
teristics of Type 874-OAP7L 
Adaptor. 



SPECIFICATIONS 


Frequency Ronge: Dc tO 9 GHz. impedance: 50 ohms. 

VSWR: See curves. Moximum Voltage: 1000 V peak. 


Catalog 

Number 

Description 

Includes 

Mates 

With 

Price 
in USA 

0874-9722 

Type 874-QMMJ Adaptor 

OSM jack 

OSM plug 

$16.00 

0874-9723 

Type 874-QMMJL Adaptor, Locking 

OSM jock 

OSM plug 

17.25 

0874-9822 

Type 874-QMMP Adaptor 

OSM plug 

OSM jack 

22.00 

0874-9823 

Type 874-QMMPL Adaptor, Locking 

OSM plug 

OSM jack 

23.25 

0874-9791 

Type 874-QAP7L Adaptor 

Amphenol APC-7 

60.00 


BIAS INSERTION UNIT 


The Typk 871-FBL Bias Insertion 
Unit (Figure 6) i.s ii.sed to bias coaxial 
devices and is a valuable component in 
.slottcd-line immittance measurements 


on semiconductors. It consists of a 
coaxial tee with dc blocking in one arm 
and filt/oring in the other (see Figure 7). 
The filtering is especially helpful in 
transistor measurements where low- 
frequency isolation is required to pre¬ 
vent oscillation. 

Figure 7. Schematic dia> 
gram of Type 874-FBL 
Bias Insertion Unit. 


p J-^l— I -1 


BIAS 

terminals 






Figure 8. VSWR characteristics of Type 
874-FBL Bias Insertion Unit. 
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SPECIFICATIONS 


Current Rotlng: 2.5 A. 

Voltage Roling: -lOO V. 

VSWR: See curve. 

Insertion Lots: Typically lf«8s than 1.7 dl) from 


:J0() .\IH* t4i 3 (iH* (except 2 dB at approx 
1.8 ClHz), It'S* than 0.8 dB from 3 to 5 CiHz. 
Dimensions: by in (115 by Oil mm). 

Net Weight: OZ (185 g). 


CtUalog Sumhfr i 

Description | 

1 Price in rSA 

0874-9759 I 

Type 874-FBL Bias Insertion Unit | 

1 $75.00 


NEW KEYED PANEL CONNECTOR 



Figure 9. Type §74- 
PBRLSSA Keyed Panel 
Connector. 


.V new rec(»HS(Ml, locking G11874 panel 
eoniKM'tor Im.s been designed for those 
who rcnuire po.sitivo, fixed orientation 
of the eonneetor with respect to the 
panel. In the new 874-PHHL.V family 


of connectors, a key on the screw- 
mounted panel flange engages a key¬ 
way on the side of the connector, so that 
when the a.ssc‘mhly is completed the 
connector cannot rotate, even if the 
clamping nut loosens. 

Five models of this new connector 
are available Ui cover a wide range of 
cable sizes. General specifications are 
the same as those* for other GH874 
panel connectors listed in our catalog 


(\Utilog Xnmher 

Type 

Fits 

Price in PSA 

0874-9481 

874-PBRLA 

874-A2 cable 

$6.60 

0874-9483 

874-PBR18A 

|50*ohm| RG-8A/U, -9B/U, -IOA/U, .87A/U. 
-116/0, -156/U, -165/U. -I66M -213/0, 
-214/U, -215/U, -225/0, -227/0; (non 50-ohfii) 
RG-IIA/O, -I2A/0, -I3A/0, -638/0, -79B/0, 
-89/0. -144/0, -146/0, -149/0. -216/0 cables 

6.60 

0874-9485 

874.PBRL58A 

(50-ohfn) 874-A3. RG-29/O, -55/0 (series). 
-58/0 (series), -141A/0. -142 a/o. -159/0. 
-223/0 cables 

^6.60 

0874-9487 

874.PBRL62A 

(non 50-ohm) RG-59/0, -62/0 (series). -71B/0. 
-140/0, -210/0 cables 

6.60 

0874-9489 

874-PBRL174A 

(50-ohm) RG-174/0..-188/0, -316/0; (non 50- 
ohm) RG-161/0, -179/0.-187/0, -298/0 cables 

7.45 


ROD AND TUBING 

Hod and tubing are now available for 
fabricating custom GHS74 components 
and air lines. The tubing is a loji-ini’h 
sc'ction of Alballoy-plated bra.ss, with 
an outer diameter of 0.024 (-hO.OfK), 
—().(K)2) inch and an inner diameter of 
0.,W2o (rfcO.OOlO) inch. The rod, also 
15 inches long, is of high-conductivity 


silver-plated brass, with a diameter of 
0.24425 (drO.(KK)25) inch. Character¬ 
istic impedance of a coaxial line maile 
up of this rod and tubing is 50 ohms 
d=0.375%. Knds are already machined 
to accept 874-B or -BBL connectors, 
and machining instructions are included 
for shorter sections. 


Catalog S umher 

Description 

1 Price in PSA 

0874-9508 

Inner-Conductor Rod 

1 $4.00 

0874-9509 

Outer-Conductor Tubing 

1 4.00 
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THE TYPE 1493 PRECISION DECADE 
TRANSFORMER 


The new Type 1493 Precision Decade 
Transformer (Figure 1) is much more 
than just another “ratio box/’ Its 
accuracy (±2 digits in the 10“^ decade), 
range (-0.1111111 to +1.11111110), 
resolution better than 1 part in 10® 
(with auxiliary equipment of appro¬ 
priate sensitivity) and convenient, lever- 
switched, in-line readout set it apart 
from conventional ratio transformers. 

Ratio transformers have been around 
for a long time. Most of our readers are 
probably familiar with their funda¬ 
mental use in the measurement of an 
unknown turns ratio or of the magni¬ 
tude ratio between two similar im¬ 
pedances (Figure 2). The addition of 
the resistor and capacitor shown in 
Figure 3 permits a closer measurement, 
by narrowing the null through phase 
balance. More complex circuits permit 
ratio measurements \nth a repeatability 
of a few parts in 10®. 

Acceptable for calibration by the 
National Bureau of Standards, the 1493 
can be used as a primary standard to 


calibrate other ratio transformers. In 
educational and experimental labora¬ 
tories it can be u.sed as two of the 
adjacent ratio arms in many different 

Figure 2. Diogram illustruting use of the 1493 in 
measurement of the ratio between the magnitudes 
of two impedances. 



N| Cj L, Z, 

a • rolio • — • -- • —- ■ , ' -■ • ■ — ■ 

N,^N, ^1*^2 L,♦L2 ^I’Z, 

° , _?JL . , ^1 

1-0 ‘ N, ’ R, ' c, ’ Lj “ Z, 

(Reversal of C subscripts caused by .) 
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Figure 3. Setup similar to thot of 
Figure 7, but with resistor and 
capacitor odded for phose bolance. 


transformer bridge circuits for accurate 
impedance measurements. 

Since the 1493 accuracy is basically 
determined by fixed turns ratios and by 
the relatively invariant properties of 
magnetic cores, no appreciable degrada¬ 
tion of accuracy with time should occur. 
Calibration should literally last a life¬ 
time, barring accidents. 

The departures from tradition can be 
sensed from a look at the front panel 
^[Figure 1). 

The decade switche.s are the finger- 
tip-lever type introduced by General 
Hadio on the Type Kilo-A Capacitance 
Bridge. Though they have been modi¬ 
fied to meet the rcfiuircments of the 


1493, they retain the convenient short- 
throw traverse from —1 to X (or 10), 
as well as the casy-to-read, horizontal, 
in-line, digital display. 

Seven of the levers control step 
switches; the eighth controls a con¬ 
tinuous slide-wire decade that can be 
switched in to yield essentially infinite 
resolution. 

The Transformers 

The 1493 is an assembly of four 
separate transformers interconnected 
to produce seven switched decades (see 
Figure 4). Fach transformer winding 
u.ses a multifilar cable whose individual 
conductors are all taken from the .same 


Figure 4. Sehamatic diagram showing interconnecHon of the four transformers. 


TRANSFORMER TRANSFORMER TRANSFORMER TRANSFORMER 

#1 #2 #3 #4 
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Gilbert Smiley came to 
General Radio in 19*13 
from General Control 
Companjr, where as 
Chief KnKiiiecr he was 
active in indiistriul auto¬ 
mation development. An 
enfrineer in CiR’s Indus¬ 
trial Instnirnents Group, 
he has speriiUized in the 
design of transformeis 
and other iron-core de¬ 
vices and is largely re¬ 
sponsible for tlie Dura- 
trak brush-track coating 
U8e<l on Variac® a\ito- 
transformers. 


wire spool to ensure equality of resist¬ 
ance. The cable is randomly di.sposed 
and lightly twisted and then is wound 
on an unusually large high-permeability 
core, with uniform spacing over 3G0 
degrees. Individual conductors are con¬ 
nected end-to-end, aiding, and taps are 
brought out from certain junctions and 
ends. -Aiter testing, the four transform¬ 
ers are hot-sealed in a magnetically 
shielded catacomb. The sealant im¬ 
mobilizes the transformers and their 
connections and keeps out moisture. A 
second complete performance test fol¬ 
lows sealing. 

Switching Scheme 

The switching of the 1493 Precision 
Decade Transformer differs from that 
of other units in several important 
respects. The first transformer has but 
one, 12-8ection Nvinding. Its 10 center 
sections are connected to the input 
terminals, and the two end sections 
provide —0.1 and -fl.l over- and 
under-voltage connections. With only 
one winding on the first core, we are 
able to use the largest wire size capable 
of meeting the requirements for core 
excitation. Large wire means low' re¬ 
sistance and reduced regulation error 
from loading. 


Ten sections of the primary winding 
of the second transformer are bridged 
across successive decade sections of the 
first transformer by the action of the 
10“^ decade switch (Figure 5). 

Note that the connections to these 
10 .sections do not coincide with the 
primary taps but are placed midway 
betw'een adjacent taps. This displaces 
the normal voltage per tap by one-half 
the section voltage. To compensate for 
this displacement, the secondary wind¬ 
ing connection is made to the midpoint 
rather than to one end. The double 
offset results in a correct ratio indica¬ 
tion from the switch settings. This 
switching scheme, unique to the 1493, 
offers two major advantages: (1) Maxi¬ 
mum internal impedance (resistance 


Figure 5. Diagram showing bridging connections 
of adjacent tronsformers. 

IO"‘ o* 

DECADE DECADE DECADE 

(SET TO (Srr TO (SET TO 

9 , 4 , 
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and leakage inductance) is substantially 
reduced, and (2) internal impedance is 
kept more nearly constant versus ratio, 
a matter of considerable importance in 
many measurements. 

As one proceeds from input to o\itput, 
accuracy restraints are relaxed by an 
order of magnitude per decade. Con¬ 
sequently, transformers 3 and 4 have 
fewer turns on smaller cores. The reduc¬ 
tion in turns lowers the contribution of 
these two transformers to internal 
impe<lance. 

One conductor of the multifilar 
secondary winding on transformer 4 is 
isolated from the winding proper to 


form a tertiary winding, which is 
traversed along the secondary by the 
10~^ switch. This winding, supple¬ 
mented by one additional turn around 
the core, aiding, drives the slide wire. 
The aiding turn, plus an adjustable 
resistance in series with the slide wire, 
allows the slide-wire voltage to be 
made equal to one step on the 10"^ 
switch. The tertiary winding and aiding 
turn connect to the slide-wire zero 
through a knife-edged contact to 
minimize zero ambiguity. A tw^o-posi- 
tion switch permits operation of the 
1493 with or without the slidewire, 
as desired. 

— G. Smiley 


SPECIFICATIONS 


RANGE: -O.lllllll to -fKlllHUO with 7 
8tep decades and continuous slide-wire detuide in 
10^ position, t^ach step decade adjustable 
— 1 to X (10). Continuous decade adjustable 
0 to X. 

ACCURACY 

Linaorlty: Indicated ratio, measured at 100 V, 
1000 He, with a resolution of ±1 x 10“®, OKrees 
with a standard calibrated by the National 
Bureau of Standards U) within their limits of 
uncertainty, stated as ±2 digits in the 10”’' 
decade. At frequencies from .50 Hz to 2 kHz, 
ratio accuracy is approx ±1 digit in the 10~* 
decade. Inrnmiental accura4‘y of last 4 step 
decades will be better than ^2 parts in 10®. 
Continuous decade accurate to ■± 1 %. 

Phot* Error (at 1 kHz): < ±0 micromdiana for 
ratio settings from 0.1 to 1.0; < d:IO /ira<l for 
0.01 to 0.1; < 125 arad for 0.001 to 0.01. 

INPUT 

Max VoUag*: .350 V'; below 1 kHz, 0.3.5/iii V. 
Impodonc*: > 150 kU at 1 kHz; > 20 kU from 
100 Hz to 10 kHz. 

Dlr*cf Currant: No dc should be applied to input. 


OUTPUT 

Impedonc* (dependant on ratio tetting): Max: 
3.5 U, 62 pH; min: 0.5 ii, 6 pH. With slidtvwire 
decade switched out, max resistani’e is reduced 
to 2.7 U. 

Max Output Current: 1 A. 

GENERAL 

Terminals: (.told-|>lnted GU 038 Binding Posts. 
Accessories Available: Uecominend<;d generator 
and null deteebir for precise comparison or 
bridge appli(*ations: the 131 U.\ Audio Oscillator 
and 1232-A Tuned Ainpliher and Null Detector 
or the combination 1210-A Bridge Osciilab^r- 
De tec tor. 

Cabinet: Rack-bench. End frames for bench 
mount or rack-mounting hardware included. 

Dimensions (width X height x depth): Rack, 10 x 
7 X 85^ in. (185 X 180 x 215 mm); bench, 19x7^ 
X lOJ^ in. (485 x IIK) x 276 mm). 

Net Weight: Ruck, 28 lb (12.7 kg); liench, 30 lb 
(13.6 kg). 

Shipping Weight: Rack, 41 II) (18.7 kg); bench, 
43 lb (19.6 kg). 


Catalog 


Price 

Number 

Descript W7I 

in erSA 

U93-9801 

Type 1493 Precision Decade Tronsformer, Bench Model 

$1100.00 

1493-9811 

Type 1493 Precision Decade Transformer, Rock Model 

1100.00 


As we went to press we learned, with deep regret, of the 
sudden death of Mr. Gilbert Smiley, the author of the above 
article. 
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NEW VOLTAGE DIVIDERS 
OFFER RESOLUTION TO 10 PPM 


Our popular resistive voltage dividers 
have passed through another stage of 
evolution. The ‘*ncw breed'' is the 1455 
series, of which there are five versions. 
Beyond an obvious improvement in 
cosmetics (Figure 1), the new dividers 
l>oa8t tighter specifications and two 
five-dial units that extend resolution 
down to 10 parts per million. 

Because these dividers are being used 
increasingly as adjustable elements in 
measurement and control .systems, we 
have slimmed the package down to 
inches and offer both bench and 
relay-rack models. Also, connections 
can be made at the rear as well as at the 
front, and the readout is in-line. 

The five versions are the Types 
1455-A, -AH, and -AL, and the Types 
1455-B and -BH. The three -A dividers 
are four-dial units with a ratio range of 
0.0001 to 1.0; the two -B's have five 
dials and a ratio range of 0.(K)001 to 
1.0. An II in the suffix indicates a high 
impedance rating and con.seqiiently 
greater voltage-handling ability (up to 
700 volts); the 1455-AL is a low- 
impedance divider useful at radio fre¬ 
quencies. 


Uses 

The decade voltage divider is an 
established means of obt^lining accu¬ 
rately known voltage ratios. Among its 
many uses arc the calibration of volt¬ 
meters, linearity measurements on con¬ 
tinuously adjustable auto transformers 
and potentiometers, measurement of 
gain and attenuation, precise measure¬ 
ment of freciucncy-response character¬ 
istics of audio-frequency networks, and 
the determination of transformer turns 
ratios. 

The new 1-kB 1455-AL will be found.—^ 
useful in testing voltmeters at low 
radio fre(|uencics. It has a 3-d B 
response to 7.5 MHz and an output 
error of less than 1% at 1 MHz. Its low 
output impedance will make it attrac- 
tiv^e in many other areas where its low 
input impedance and voltage rating are 
not restrictive. 

Some Comments on 
Accuracy Specifications 

When these Kelvin-Varley dividers 
first appeared, we specified accuracy 
as a percent of reading. Later, the 



Figur* 1. Type 1455-BH Decode Voltage Divider. 
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Figure 2. The comparison of two dividers with 
lead compensotors. 


use of the term ^Uinearity^’ became 
popular for both resistive and ratio- 
transformer-type voltage dividers. Lin¬ 
earity here is essentially a percent-of- 
full-scale accuracy specification and 
equals the percent-of-reading accuracy 
times the indicated value. Because the 
indicated value is always less than I, 
the linearity specification is a lower 
number than the percent-of-reading 
specification and therefore appears at 
first glance to represent greater ac¬ 
curacy. 

We recognized the trend and included 
an over-all linearity .specification, but 
we kept the percent-of-reading specifi¬ 
cation because it was the more stringent 
at low settings. Unfortunately, this 
created some confu.sion, for, although 
we meant both .specifications to apply 
at all settings, some people felt that 
the percent-of-rcading specification was 
overriding and that there were settings 
where the linearity specification did not 
hold. In order to clear up this point, 
we have gone over to the linearity 
specification completely and have ex¬ 
tended it to all dial settings. This 
results in somewhat amazing numl>ers 


for the linearity of settings for which the 
first few dials are set to zero. 

(Actually, the old accuracy-of-read- 
ing specification was more stringent at 
many settings but didnT sound as good. 
For those who prefer an accuracy-of- 
reading specification and understand 
that it in no way negates the linearity 
specification, our old statement of 
±0.04% of reading still applies.) 

This linearity specification is some¬ 
what complicated by the fact that 
the accuracy at very low settings 
depends somewhat on the method of 
connection, because of the residual 
re.sistance in the internal wiring and 
switches. Al)solute linearity is deter¬ 
mined with rc.spect to the voltage out¬ 
put at zero setting; thus by definition 
there is no error at the zero setting. 
This type of liiuiarity applies when the 
zero value of the measured device can 
be set equal to that of the divider. 
Consider, a.s an example, the compari- 
.son of two dividers using load compen¬ 
sators (Figure 2), which are adjusted to 
bring the zero and unity points of both 
to coincidence. 

When the divider is used as a simple 
three-terminal device, as shown in 
Figure 3, the voltage drop in the divider 
switches and wiring causes a small 
residual error (see Specifications). Al- 
thougli this error is quite low because 
of the silver-f)verlay multiple-contact 
switerhes used, at very low settings it 
can become* a limitation on perfor¬ 
mance. When the input and output 
circuits do not have a common ground 


r 
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Figur* 3. Divider connected to measure 
potentiometer lineority. 
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Figure 4. Divider connected to test iow>level 
voltmeter. 


and the output is token between the 
output terminals, this voltage drop 
can be largely compensated for and a 
tighter specification is possible. An 


example of such a four-terminal meas- 
urement is the circuit for checking a 
low-level voltmeter shown in Figure 4. 

Extensive experience with the re¬ 
sistors used enables us to place a 
d:20-ppm, two-year linearity specifica¬ 
tion on the five-digit models and ±30 
ppm on the higher-impedance four¬ 
digit ones. The -AL model is specified 
at ±50 ppm. 

— 11. P. H.all 

A brief biographical sketch of Mr. Hall 
appeared in the June 1966 Experimenter, 


SPECIFICATIONS 


Type: 

1455.AH 

-A 

-*AL 

-BH 

-B 

Diolt: 

4 

4 

4 

5 

5 

Input Retistonc*: 

100 kn 

10 kU 

1 kil 

100 kil 

10 kn 

Input Voltage Rating: 

.May be 20 ppm linearity change at 
full rating (see below) 

700 V 

230 V 

70 V 

700 V 

230 V 

Frequency Responie (/« at 3 dB down): 
(unloaded, at max output 
resistance setting) 

85 kHz 

850 kHz 

7.5 .MHz 

69 kHz 

690 kHz 

Resolution (in ppm of input): 

100 

100 

100 

10 

10 

Linearity 

Absolute Lineority (in ppm of input): 
Output taken with resfMJct to out¬ 
put sero setting at low audio fre¬ 
quencies u-ith input voltage < 
rating. 

Rotio 

0.00001 to 0.00010 
0.00010 to 0.00100 
0.00100 to 0.01000 
0.01000 to O.IOOOO 
0.10000 to 1.00000 

± 0.2 
± 2 
dbl5 
±30 

± 0.3 
± 2 
=fcl5 
±:i0 

± 0.7 
± 3 
±20 
±50 

± 0.02 
± 0.2 
± 2 
±10 
±20 

± 0.03 
± 0.3 
± 2 
±10 
±20 

Terminal Linearity (in ppm of input) 
(add to absolute linearity): 

Four-terminai (output with rcspect to 
low output terminal): 

± 0.004 

± 0.04 

± 0.4 

± 0.004 

± 0.04 

Three-terminal (low terminals com¬ 
mon or output with respect to low 
input terminal): 

± 0.02 

± 0.2 

± 2 

± 0.02 

± 0.2 

Max Output Resistance: 

(input shorted) 

27.9 kil 

2.79 kU 

333 n 

28.8 kil 

2,88 kil 

Effective Output Capacitance: 

(typical, unloa(]i*d) 

67 45 F 

67 pF 

67 pF 

80 pF 

80 pF 

_1 
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Frequency Choracteritlic: 

Acts like simple ro circuit Mow /« so that 
E, readin g 

Tabulated value of /• is at setting that gives 
max output resistance so that /« at all other 
settings is higher. At 0.044/«, response is down 
< 0 . 1 ^;. 

Accuracy of Input Roslttonco: -bO.015%, except 
for 1IS-VAL. which is -\-0.025%, 

Tomporoture Coofficient: < 20 ppm for each 
resistor. Since voltage ratios are determined by 


resistors of similar construction, net ambient 
temperature effects are very small. 

Dimonsiont (width X height X depth): Hack 
models, 19 X X 4H in. (IH5 X 89 X 120 
mm); 4-dial bench mo<lels, 14?4 X 3^ X 0 in. 
(.375 X 89 X 155 mm); 5-dial l)cnch models, 
X 3H X 6 in. (455 X 89 X 155 mm). 

Not Weight: Bench models, 4-dial, 6^4 lb 
(3.1 kg); 5.<lial, 7^ lb (3.6 kg). 

Shipping Weight (est): Bench models, 4-dial, 
7* 2 lb (3.5 kg); 5^ial, 8 J^ lb (3.9 kg). 

Add approx 1 lb (0.5 kg) to net and shipping 
weights for rack models. 


Catalog 

Number 

Description 

Price 
in USA 

1455-9700 

Type 1455 Decode Velfoge Dividers 

Bench Models 

U55-A, 4-dial, 10-ldI 

$215.00 

1455-9702 

U55-AH, 4-dial, lOO-kU 

215.00 

1455-9704 

U55-AL, 4.dial, 1-Id} 

215.00 

1455-9706 

1455-B, 5-dial, lO-kB 

255.00 

1455-9708 

1455-BH, 5-dial, lOO-ldl 

255.00 

1455-9701 

Rack Models 

1455-A, 4.dial lO-kU 

222.00 

1455-9703 

1455-AH, 4.dial, lOO-kU 

222.00 

1455-9705 

1455-AL, 4-dioi, l-kU 

222.00 

1455-9707 

1455-B, 5-dial, 10-kii 

260.00 

1455-9709 

1455-BH, 5-dial, lOO-ldl 

260.00 


PULSES FROM 

THE TONE-BURST GENERATOR 


We are indebted to Mr. K. S. Cadtiy, 
Senior I^ecturcr at the University of 
New South Wales, for pointing out the 
useful properties of the (lencral Radio 
Tone-Burst (Icnerator, Type 1300-A. 
as a pulse generator. If the in.strunient 
is connected as for its usual application 
of producing tone bursts (interrupted 
or gated sine waves) and if the sinu¬ 
soidal signal is removed from the gate 
input and replaced with a dc signal, 
the output l>ccomes a pul.se. Th(? output 
is limited to about 7 volts positive or 
negative behind bOO ohms. The prf 
is controlled by the ac signal applied 


to the TIMING inpi:t terminals. If this 
timing-signal fn?(|uency Is swept, the 
timing circuits of the 1.396 will maintain 
a constant duty ratio by keeping the 
output-pulse duration a fixed number 
of period.s of the timing signal. 

If one alternately produces pulses 
and tone-bursts by switching the gate 
input from a dc to a sinu.s^udal .signal 
source, the output signals from the 
tone-burst generator will have approxi¬ 
mately the .same shape frccpiency spec¬ 
trum, but it will l)e centered at dc 
in the former ca.se and at the sinusoidal 
frccpiency in the latter. 
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NEW 

PUBLICATIONS 

FROM 

GENERAL 

RADIO 



A new series of applications notes, 
Experitnrnis for the Stuficni Laboratory^ 
has been initiated by OR, and five of 
these educational aids are already in 
print. They are “The Motion of a 
Projectile/* “Q of a Resonant Circuit/’ 
“Fourier Synthesis/’ “Distribution of 
Random Noise Voltages/* and “Flec- 
tronic \’oltmeters.” Any or all are 
free on request. 


For tho.se concernetl with sound and 
vibmtion measurement, current and 
choice reading from (iR now includes a 
new quarterly (Xoise Measurement)^ a 
new series of application notes (Xdise 
Xotes)^ and a major revision of the re¬ 
nowned Handbook of Xoise Measure-^ 
went. I^rice of the Haruthook remains 
$l.(K); the other publications are avail¬ 
able for the a.'^king. 
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